The Double-Slit Experiment — What Really Happens

The Measurement Process

The current view of the quantum mechanical measurement process appears as an inevitable
consequence of a series of experimentally proven facts.

However, there is not a generally accepted interpretation, but rather a whole series of different
interpretations.

Despite these differences, there are some prerequisites concerning the measurement process that
have the status of certainties in current physics and are therefore common to all these variants.

I will only briefly outline the measurement process and then present my interpretation. It will
immediately become clear that it is precisely these common beliefs that make not only my
interpretation completely impossible, but any reasonable interpretation in general — and by
"reasonable" I mean a description which deserves the designation "interpretation" because it
explains what happens and why it happens, and which does not, as has been the case with all
previous attempts at interpretation, either content itself with the assertion that it is impossible to
understand the process — or even superfluous because everything is clear anyway — or resort to wild
speculations due to the lack of real understanding.

To arrive at such an explanation, it is therefore necessary to refute all of these beliefs or eliminate
their presuppositions.

To illustrate my view of the quantum mechanical measurement process, I choose the so-called
"double-slit experiment": everything important appears in it in a particularly clear and unambiguous
way.

The information provided to us by theory and experiment is so simple and straightforward that it
can be presented in the form of a few sketches.

First, a sketch of the process:
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On the left side of the image is a device for generating particles of some kind. (For example,
electrons, or photons — the following applies to all types of particles.) When this device is switched



on, one blackened spot after another appears on the detector plate in an irregular sequence. Over
time, the blackened spots produce the familiar interference pattern. (P, shows the distribution of the
spots when only slit 1 is open, P, for slit 2, P, for both slits.)

The failure of all attempts at intuitive interpretation is illustrated as follows:

On the one hand, electrons (or photons, etc.) appear exclusively as indivisible units. They must
therefore be described as particles, that is, they pass either through slit 1 or slit 2. However, P, is
not the sum of P, and P, — there is interference, which is impossible in the particle model.

Therefore, on the other hand, we must use the wave model of electrons to describe this interference.
In this image, a wave passes through both slits, is diffracted by them, interferes with itself, and hits
the detector plate. Depending on the distance of the plate from the double slit, the wave can be
arbitrarily extended.

However, we do not observe a gradual, uniform increase in the blackening of the detector plate
according to P, but rather a sequence of localized events, i.e. individual tiny blackenings, each
triggered by an electron, which now again corresponds to the particle concept. Only a large number
of such local events produce the interference pattern.

So we are presented with a picture like this:
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With the appearance of the particle, the entire extended wave instantly disappears — this is the so-
called "reduction of the wave function":

Of all the wave-like possibilities, only one remains, which becomes the observed event, all others
disappear.

The particle and wave models are incompatible. Yet we need both for description. Thus, we seem
forced to admit the limitations of our concepts and ideas and, where they fail, retreat into the
mathematical scheme.

This scheme, however, is surprisingly simple:

The process is described by a wave equation. In fact, P, , represents exactly the distribution that
would also result from the interference of "normal" waves, except that with "normal" waves, no
point-like blackening would occur; instead, a gradual increase in blackening would be expected
everywhere.



Therefore, the amplitude appearing in this wave equation is not considered the amplitude of a truly
existing wave, but rather a "probability amplitude": the square of its absolute value at any location
on the detector plate gives the probability that an electron will appear there.

Finally, we consider a schematic representation of the objects that produce the electrons generated

in sketch (S1) on the left.

Such objects are also present on the surface of the detector plate. Their sudden changes lead to the
blackening points that we then observe:
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The structures depicted are electron shells in various states.' They are called "density distributions":
the square of the amplitude of each standing wave depicted indicates the probability that an electron
1s present there (as in the case of the traveling wave after the double slit).

With this little information, we are already sufficiently prepared to now turn to answering the
question:

What really happens in the double-slit experiment?

To answer this question, we must conduct the double-slit experiment in the form of a thought
experiment, relying exclusively on the information present in our three sketches — in simple terms,
on what we see there — and ignoring the ultimately fruitless discussion about it that has existed for
more than a hundred years.

Sketch (S1) refers to a process caused by waves, and for which, moreover, it is true that, due to
interference, it can certainly be caused exclusively by waves.

Sketch (S2) shows the blackening points on the detector plate, which can only be explained as the
results of local processes.

Sketch (S3), which depicts electron shells, shows the oscillation states of a sphere, i.c. standing
waves, where the gray values correspond to the squares of the wave amplitudes.

The following applies:

1 These are states of the hydrogen atom. For atoms with multiple electrons, adjustments must be made.



If one deduces what happens in the double-slit experiment from the information contained in
the three sketches and (initially) sets aside all other — misleading — physical certainties, then
an interpretation of the experiment inevitably follows that is surprisingly simple and
essentially irrefutable.

For electrons, it is as follows:

An electron (a traveling electron wave) breaks away from an electron shell (i.e. from
a standing electron wave, see sketch (S3)) — in other words: part of the standing
wave becomes a traveling wave.

This traveling wave then passes through a double slit.

The wave interferes with itself and then hits a detector plate (an enormous number of
standing electron waves).

There, in one of these standing waves that is close enough to the transition to the next
higher state (the state with one more node area), it triggers precisely this transition
by merging with the local standing wave — the traveling electron wave thus becomes
part of the standing electron wave. This transition appears abrupt like a jump (as is
always the case with standing waves) and is interpreted as the appearance of an
electron.

The rest of the moving wave does not disappear, of course, but encounters other
standing waves, where it does not trigger a transition but only increases the
probability of future transitions by bringing the state of the standing wave closer to
this transition.

And that's all! The entire process can be explained and understood in this extremely simple
way — and only in this way.

Before I begin to refute the physical beliefs that seem to prevent this explanation, I will first
list them and then, in each case, immediately state (in italics) what replaces them:

1. The wave picture alone is insufficient. As Planck, Einstein, Compton, and de Broglie (and many
others after them) have proven, both matter and radiation are quantized and have wave properties. If
one of these two prerequisites is missing, then it is not possible to correctly describe the interaction
of matter and radiation.

There is no "wave-particle duality”. It is replaced by the — trivial and completely unproblematic —
contrast between moving and standing waves.

Immediately below I will show that the evidence for the "quantization" is invalid.
The usual view of states and changes of states called "particles" is incorrect.

The definition of the term "quantization" cannot be maintained in its current form.

2. Electrons are "indivisible". If there is only a single electron in the experimental setup, it must
therefore be traveling as a whole in both slits simultaneously.

This absurd notion can be dispensed with, since it is simply a wave traveling through both slits.



3. With the occurrence of the event, the entire extended wave disappears.
No wave disappears.

Instead of disappearing, the parts of the wave not required for the event continue and can be
involved in triggering future events.

4. The disappearance of the waves is a nonlocal phenomenon.

My interpretation eliminates the nonlocality. The entire process is evidently completely local.

5. The questions of when the transition from probability to reality occurs and what triggers it either
remain open or can only be answered through additional assumptions, such as "through the act of
observation" (although this only clarifies the "when" and not the "how"), or "through -
the consciousness of the observer", or "through the splitting of the universe", etc.

These questions are irrelevant because there are only "normal” processes: real waves cause real
events (transitions between different states of standing waves).

(The question of which physical quantity is to be assigned to the amplitude, I will answer below.)

6. The act of observation (or measurement) and/or the "consciousness" of the observer must play a
role; otherwise, the description of the double-slit experiment would be incomplete, since the
Schrédinger equation contains nothing that explains the "reduction of the wave function".

The measured event is in no way dependent on whether and by whom it is observed.

Expecting the Schrédinger equation to contain the description of this event — the triggering of the
transition between two different states of the standing wave — would be nonsensical.

7. In all of physics, nothing can be found that could be identified with that what oscillates in the
Schrédinger equation.

The physical quantity assigned to the amplitude is one of the two fundamental parameters in my
system of describing reality.

(4s already announced under 5, I will discuss this further below.)

8. The waves cannot be "real" waves because the Schrodinger equation contains complex numbers.

My clarification of what these waves really are provides a simple explanation for the occurrence of
complex numbers.

9. In the case of multiple electrons, the mathematical representation takes place in multidimensional
configuration space. Therefore, it cannot be a real process.

This objection requires a longer commentary that addresses some fundamental misunderstandings
about the relationship between mathematics and reality.

I will expand on it later.

10. Electrons have the quantum mechanical property "spin", which cannot be interpreted intuitively.
In particular, the electron's spin value of %2 proves that it cannot be understood as a real object,
because this value implies that — for the electron — a complete rotation is 720°, whereas for real
objects in real space, it must obviously be 360°.



Using the physical quantity associated with the amplitude occurring in the Schrodinger equation,
the property of "spin" can be explained in a comprehensible way, and the spin value %> assigned to
the electron can also be clearly understood and is intuitively accessible.

Now to the refutations of the listed beliefs.

1: Wave-particle duality, quantization

At the end of the 19th century, physics seemed largely complete. Most of the scenarios physicists
had in mind could be described satisfactorily, and only a few remained to be clarified, such as
black-body radiation or the photoelectric effect.

Planck, Einstein, and Compton eventually succeeded in mathematically representing these scenarios
in accordance with experiment — however, not with the methods of classical physics but only by
quantizing the generation and absorption of radiation by atoms and molecules (Planck) or even the
radiation itself (Einstein and Compton).

Let's start with the photoelectric effect.”
First, the experimental facts:

If a metal plate is irradiated with UV light whose frequency lies above a certain limit, electrons are
released without measurable delay, the speed of which depends only on the frequency of the
radiation.

This is in blatant contradiction to the wave model of light, according to which the speed of the
electrons should depend on the intensity of the light and their release should occur at any frequency.

Moreover, an enormous delay (thousands of hours under realistic conditions) would be expected
before the first electron was released, assuming that the light energy radiated onto an area of the
order of the electron's cross-section would have to accumulate to the required value.

Einstein's solution — as is well known — is to view the interaction between light and matter as a
collision process of particles.

This also makes it clear that the light particles — for light with a certain frequency — must always be
identical: if there were other light particles, or if they were divisible, then also electrons with
different speeds would have to appear after the collision.

This is how the quantization of radiation found its way into physics.

If, however, one starts from the assumptions which my interpretation of the double-slit experiment
is based on — that is, if one simply replaces the wave-particle duality with the two forms in which
waves always occur: as moving and standing waves — then the experimental facts follow trivially.
The interaction of light and electrons must then be understood as a superposition of waves (of light
waves and matter waves), and it follows that "electrons" emerge immediately and that they always
have the same speed: superpositions of waves do not allow for any other results.

The result is identical to Einstein's result.

The Compton effect — the interaction between high-frequency light and electrons — can also be
described in this way, and here, too, the result is correct — it agrees with Compton's result.

2 I will only outline my approach here. For the complete derivation, I refer to my book The Structure of
Reality (p. 121 ff.). This also applies to all subsequent arguments.
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Planck's representation of blackbody radiation requires no further explanation: in the wave model, it
is self-evident that the generation and absorption of radiation must be quantized, since the change in
standing waves is always "quantized" — however, not in the fundamental ontological sense
attributed to this "quantization" in standard physics, but in the quite trivial, or let's say, everyday
sense that continuous processes lead to seemingly abrupt transitions that appear like "jumps" — as is
always the case with standing waves.

Here, a comparison with such an "everyday" phenomenon seems appropriate:

Suppose a pipe is blown in such a way that the air column vibrates in the third overtone. By
increasing the lip tension, the vibrational state of the air is changed so that the air column "jumps"
to the fourth overtone. Audible — observable — is only the abrupt change, the continuous processes
that cause it remain hidden.

Therefore the definitions of the terms "quantization" and "particle" change as follows:

1. The traveling waves — all waves, including light waves and matter waves — are not quantized at
all, they are never "particle-like".

2. The term "particle" refers to stationary states of waves or transitions between such states.

Most important, however, is the following:

1. The term "quantization' does not refer to reality itself, but only to observations and
measurements. The fundamental layer of reality itself is continuous.

2. So-called "objective" probabilities are just "ordinary" probabilities.

This already eliminates a large part of the whole nonsense: There is no wave-particle duality, no
particles that are in different places at the same time or in different states, no "tunnel" effect, etc.

However, I do not want to continue this (very long) list of false interpretations — which then also
become prerequisites for quantum field theory — but will simply refer once again to the sketch (S3),
which shows oscillation states of a sphere, i.c. standing waves, and ask the question:

Why are there standing waves in the shape of a sphere in this sketch — which is supposed to
depict the calculated probabilities of the presence of a (point-like?) electron?

The only sensible answer is obviously:

Because they are waves: only something that exists can assume the form of a wave — whether
depicted figuratively or described mathematically.

The same applies to the interference that occurs after the double slit experiment:

Interference means that two phenomena influence each other. Therefore, it cannot simply be
mathematics and nothing else, but only mathematics that describes something, in other words,
these two phenomena must be granted existence, because only under this condition is it possible for
them to influence each other.

But then the wave amplitude cannot be the square root of an event probability and nothing else:

Square roots of probabilities are purely formal quantities to which existence can in no way be
attributed.

From this follows that all known interpretations are contradictory and therefore false.



They are therefore not interpretations at all, but rather a total failure of interpretation, or, to put it
quite clearly: a complete loss of reality.

2: Indivisibility of electrons and 3: Disappearance of waves

Both points are included in my interpretation and do not require separate commentary.

4: Nonlocality of the disappearance of the waves

Regarding the double-slit experiment, no further explanation is necessary. However, I would like to
take this opportunity to comment on the question of nonlocality in general:

Proposition:
There is no '""nonlocality". Reality is completely local.

Nonlocality is simply fundamental, catastrophic nonsense.

The assumption of nonlocal connections violates the most important principle of the description of
nature: the principle of local causality:

There is no connection between distant states of affairs that is transmitted faster than the speed
of light or even exists without any mediation.

What then about Bell's proof? What about all the experimentally proven nonlocal connections?

I will now address this. However, I will not elaborate on the refutation of Bell's proof in full here,
but will only present the crucial error.’

First, the facts:

(1) The quantum mechanical description of an object does not specify a unique value for some of its
attributes, but only the probability distribution of possible measured values.

(2) This also applies to two spatially separated objects that interacted with each other in the past or
that originate from the decay of an object.

(3) A connection called "entanglement" then exists between the results of certain measurements on
these two objects. For example, for two identical objects A and B that resulted from the decay of a
stationary object and are moving away from the position of the decay in opposite directions, the
velocities are linked in the same way as in classical physics, i.e. they are equally large and opposite
to each other.

Let's assume no measurement has been performed yet. In this case, only the probability distribution
of the possible measured values is known.

However, if the velocity of A is now measured, then, due to (3), the velocity of B is also known at
the same moment.

Here, it seems obvious to argue as follows:

3 The book Structure contains the complete proof (starting on page 152). My book The Concept of Reality
also includes Bell's derivation. (John Stewart Bell: On the Einstein Podolsky Rosen Paradox, Physics, 1,
195-200, 1964). The corresponding chapter begins on page 42, and the formal part is on page 58. Further
explanations follow starting on page 143.
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B is arbitrarily far away from A. Therefore, measuring the speed of A cannot have any influence on
B. This means: if — affer measuring the speed of A — also the speed of B is known, then the result of
the measurement of B must have existed already before the measurement of A, in other words:
object B must have had this speed already before measuring A. Otherwise, measuring A would have
caused a change of the state of B. However, since the quantum mechanical description does not
include this speed, it must be incomplete. (The speed would be a so-called hidden parameter in this
case.)

However, John Bell refuted precisely this seemingly plausible argument by proving that there are
cases in which it leads to results that contradict quantum theory. Numerous experiments have shown
that the results predicted by quantum theory are correct. Therefore, the above argument must be
false.

This conclusion is undoubtedly correct, and in physics it is considered proof of the existence of
nonlocal relationships, because it is now clearly established that the state of B has indeed
changed as a result of the measurement on A.

To refute this belief, let's briefly return to the double-slit experiment. Here, the wave function (the
Schrédinger equation) specifies the probability of where the electron appears on the detector plate.

So here, too, just as in the case of entanglement, the following applies: before the measurement,
this electron had no definite position; after the measurement, it has a definite position.

The crucial point, however, is:

Before the measurement, this electron did not exist at all!

Before the measurement, there was only the extended wave, and it is not identical to the electron
that appears afterward, because in my interpretation, the transition of the local standing wave —
which is commonly understood as the appearance of an electron — is not triggered by the entire
wave, but only by a (very small) part of this wave.

The same is true for entanglement experiments: here, too, the correlated events are always
transitions triggered by parts of waves and not by "particles" such as "photons".

For example, in my interpretation of the experiments with "polarized photons", it's not whole
photons that pass through the polarizers with certain probabilities, but rather parts of light waves
that actually pass through and then accumulate until a transition occurs, exactly as in the double-slit
experiment.

Therefore, both in the double-slit experiment and in the entanglement experiments, the following
applies:

The object to be measured is only created by the measurement process.

Before the measurement, it did not exist.

And this means:
It is nonsensical to speak of an attribute that the object had before the measurement.

This collapses the entire logical structure which underlies the general discussion of nonlocality
and on which Bell's proof is based:

Both the claim that object B must have had the property already before the measurement and
its refutation by John Bell become irrelevant because they refer to a nonexistent fact: The




object whose change of state is being proven has no state before the measurement because
it does not exist before the measurement.

This invalidates Bell's proof, and it follows that the discussion about cases of entanglement and the
correlations that arise in them can only now truly begin, because until now it has inevitably led to
absurd conclusions due to incorrect model assumptions.*

I repeat what I said before:
Nonlocality is fundamental, catastrophic nonsense.

Since understanding what is happening requires insight into the causal structure of an event,
accepting nonlocality is tantamount to a total abandonment of understanding and reason.

This opens up a realm of fool's license in which many of the evil spirits that were defeated by the
Enlightenment are resurrected. The consequences for physics and philosophy, but also for human
society as a whole, are extremely negative, and we have long seen them spreading ever further.

5: Transition from Probability to Reality (Reduction of the Wave Function)

When and why this transition occurs is answered in my interpretation; there is no "reduction" of the
wave function at all, at least not in the usual sense: a part of the moving wave triggers a transition
in a standing wave and thereby becomes part of that standing wave, while the rest of the moving
wave simply continues.

However, I want to use this central point of the failure of all previous interpretations of the quantum
mechanical measurement process as an opportunity to point out the extent to which the
development of theoretical physics — especially the complete failure of all attempts to overcome the
standard model of "particle" physics — has confirmed my negative assessment of these
"interpretations": based on such a fundamentally false view of reality, further development of the
theoretical foundations is hardly possible.

Viewing the wave as a "probability wave" also implies the assumption of nonlocality, and in the
realm of fool's freedom that I just associated with this assumption, a number of bizarre characters
have, as is well known, settled, who not only cause mischief in physics but also provide
entertainment in Hollywood: observer consciousness, Schrodinger's cat, Wigner's friend, the self-
observing universe that only becomes real through this observation, the splitting of the universe into
a series of universes that differ from each other only with respect to the measured value just
determined, quantum erasers, effects into the past (see here), etc.

In particular, the idea of the "multiverse" is now fully established in popular literature and in the
film industry and has even won an Oscar ("Everything Everywhere All at Once").

Finally, the well-deserved success for theoretical physics!

6: Observation and Consciousness of the Observer

Everything important has already been said.

4 If the correlations are not based on a nonlocal connection, it follows that the necessary symmetry of the
correlated systems can only develop over the course of the respective test series — and through this series.
(See Concept starting on page 143.) This also explains why there is always a "run-up phase" and why it
has never been possible to verify the correlations between spatially distant systems by using individual
processes separated in time, but only by using the statistics of series of processes.

10
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7: What oscillates in the Schrodinger equation?

This is a point of extraordinary importance: My assertion that these are real waves presupposes that
there is a physical quantity that can be assigned to the amplitude in the Schrodinger equation, or
more specifically: that something existing oscillates.

Moreover, given the fundamental position of the Schrodinger equation in the physical description
system, it is to be expected that the answer to this question relates directly to the basis of reality.

This suggests two possibilities where one could begin the search for the answer: either in the
measurement process or in the creation of reality. Since neither the measurement process nor the
Schrodinger equation contain any clue to the physical quantity sought, I settled on the second option
several years ago.’

The first important premise has already been established:

The assumption of a variable size of the universe is false because it is self-contradictory (see my
paper What is Wrong with Physics?, page 3ff.).

So there is no expansion and therefore no Big Bang.

The idea of an initial event localized in space and time must therefore be replaced by the idea of a
permanent process of creation that occurs everywhere and anytime.

This idea can be concretized as follows:

If one wants to substantiate existence, one cannot start with something that already exists.

That which produces reality must therefore — in the ontological sense — precede all existence.
Without comparison, there is no distinction. Therefore, distinction presupposes existence. Thus, that
which precedes all existence must in itself be indistinguishable.

This means: it has no structure and therefore no memory.

To ascend to existence, it must abolish this indistinguishability. It must therefore change, in other
words: it must be active.

Since it has no memory, every temporal change can only originate from the previous moment, and
every spatial change can only refer to an immediately adjacent position.

With these few observations, we have arrived at the following conjecture:
Reality is produced by an active, changing continuum.

Our considerations have thus brought us close to our conceptual space and its mathematical
representation.

The next question is:

How can a continuum — or let's just say space — change?

The answer is:

5 What follows is a greatly simplified and abbreviated version of my line of thought. For the complete
version, see my book The Structure of Reality starting on page 14.
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In two ways: by changing the length measure and by changing the angle measure.

To describe these changes, I use the term "metric density". °

There are two types of metric density:

The metric density of length and the metric density of angle.

First, the metric density of length. Here is a sketch to illustrate it:

Let A, B, and C be three points along the coordinate r. The distances between A and B and between
B and C are equal to 1.

(S4)

Here, the metric density of length is constant. Now we change the circumstances as follows::

"

(85)

The distances have remained equal to 1, but the length of the scale has increased between A and B,
but decreased between B and C.

This means: the metric density of length is greater between B and C than between A and B.

What does in (S5) result for B? A continuum flow arises, which I call metric flow, i.c. B
experiences an acceleration in the direction of A.’

This essentially corresponds to the intuitive idea of the changes in an elastic band. However, this
vivid comparison has limitations: Since we are not dealing with a material but with a continuum,
actually nothing flows, and this means that there are also metric flows — let's say, from an area X to
an area Y — that persist for an arbitrarily long time without anything changing: Y does not increase,
and X does not decrease.

It's like the number line: if you compress the range between 0 and 100 to the length of the range
between 0 and 1, then nothing has changed: there are neither more numbers than before nor are they
closer together. In other words: the metric density itself actually doesn't exist; there is only its
change in time: the density itself causes nothing; its change causes acceleration.

Here's an example that also makes it clear how mass is defined as length in my theory of gravity. (I
call it metric-dynamic gravity, or MDG for short.)

Let's consider the Earth. Let's assume its radius is exactly 6,370 km and that it is perfectly spherical.
So it is bounded by a spherical surface with this radius.

Now we remove the Earth from this bounding spherical surface.

6 TI'll skip the math here, but the following definitions are intuitively understandable.

7 1In the complete version in the book Structure, this is derived mathematically. However, here I will at least
try to make the geometric ideas understandable

12
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Then the radius of the spherical surface increases by 8.8 mm, i.e. it moves outwards by 8.8 mm
everywhere. (8.8 mm is the radius of a black hole with the mass of the Earth.)

As explained in the remarks following sketch (S5), this creates a time-constant metric flow (in the
MDG), which leads to metric changes that exactly correspond to those calculated from general
relativity. The physical consequences of the GR and the MDG are therefore identical.

For example, the rotation of Mercury's ellipse is exactly the same in the MDG as in the GR.

So the (geometric) mass of the Earth is:

mg (Earth) = 8.8 mm

In the MDG, mass is therefore defined as follows:

Geometric mass has the dimension length. A spherical object with geometric mass m reduces the
radius of the region of space it occupies by m units.

Mass thus corresponds to a metric compression that causes a metric flow.

This means:
In MDG, gravity is the acceleration of the metric flow resulting from a metric compression.

However, with regard to our project to determine the physical quantity that can be assigned to the
amplitude in the Schrédinger equation, what has been said so far is merely an introduction. It is a bit
long, not only because of its importance, but also because the change in length is somewhat known
from GR, thus facilitating the introduction to the concept of metric change in general.

In contrast, the change in angle, which we now come to, is, to my knowledge, completely new,
although it seems so obvious.

Here is again a sketch for illustration:

(S6)

An angle of 30° is shown on the left. The angle shown on the right is still 30°, but the angle
measure has increased, which means that the metric density of the angle constructed according to
this measure is lower than that of the "normal" angle shown on the left.

What does this change mean for A? Here, too, a continuum flow occurs, but this time orthogonal
to 1, 1.e. A experiences an upward acceleration.

The next sketch shows that, under these conditions, it is possible to consider transverse waves as
waves of angular density if the change in amplitude is interpreted as a metric change in the angle:

13
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In my construction of reality, the following has emerged:

The concept of the metric density of length leads directly to a theory of gravity that is consistent
with general relativity in solar systems and in the vicinity of planets, but results in a significantly
greater rotational velocity in galaxies.

Completely analogous to gravity, Electromagnetism can be defined using the concept of the metric
density of angle. Based on this definition, the quantum mechanical model of the atom can be
reconstructed — and, moreover, also understood — using simple mathematical means.

In this way, the problem that theoretical physics has been trying to solve unsuccessfully for decades
— the incompatibility of gravitation theory and quantum theory — disappears, so to speak, all by
itself: the common origin of both lies in the formation of reality.

This suggests the following assumption:

Reality is based exclusively on the metric changes of the continuum: the change in length and
the change in angle. Everything that exists and everything that happens follows from these
changes. They are the fundamental level of reality.

From this follows:

Since gravity is defined as a change in length, all other interactions must arise from a change in
angle.

And this means:

Proposition:
The metric density of the angle can be assigned to the amplitude in the Schrodinger equation.

An example of the corresponding waves are the transverse waves shown in sketch (S7).
Note:

The question arises as to how one arrives at the mass in kilograms, if — as assumed above — there
are only the dimensions of length (angle is arc length) and time, and thus only the units of meter
and second.
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The answer is: One can place an object with the geometric mass m (in meters) on a scale and thus
establish the connection with the usual mass M (in kilograms), which is thereby defined.

"Defining" here therefore means: establishing the connection with a specific experience.

It should be noted, however, that the mass in kilograms is then no longer part of the causal structure.
It loses its status as an independent fundamental unit.

The causal structure itself remains limited to purely metric facts. This is of fundamental importance
because only in this way can causality be established. (More on this can be found in What is Wrong

with Physics?, Chapter 3.)

8: Complex Numbers in the Wave Function

Following the explanations in the previous section, it is easy to establish the occurrence of complex
numbers in the Schrodinger equation.

To represent the increase in length in GR or MDG, an auxiliary dimension is introduced.

The extended differential can then be represented as follows, as shown in the sketch on the left
(dr is the unchanged differential, dr' is the changed differential, dz is the differential along the
upward auxiliary dimension):

Wy

(S8)

Evidently applies:  dr' = ~(dr? + dz?)

However, if the unit of measurement of the coordinate r is not to be increased but decreased, then
an imaginary auxiliary dimension iz must be used instead of the real auxiliary dimension z, so that
the following applies, as shown in the sketch on the right:

dr' = ~(dr? + diz?)

As required, dr' is now smaller than dr.
The same is true for the angle measure:

If it is reduced, then angles constructed from it and their corresponding arc lengths become smaller,
and their representation requires imaginary numbers.

This means:

If the amplitude in the wave function is understood as metric angular density, then the
occurrence of complex numbers in the wave function is self-evident and does not cast doubt on
the assumption that the waves are real.
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9: Representation in multidimensional configuration space

As announced, here are some explanations of the relationship between reality and mathematics.
The first and most important thing to understand is this:
Reality doesn't use mathematics. It doesn't calculate.

It would be beyond absurd to assume that the blade of grass calculates where to move — it simply
follows the wind that touches it.

We, on the other hand, need mathematics to describe the movement of the blade of grass. If we
succeed in doing this with sufficient approximation, then we tend to believe that our description
accurately reflects what nature does, that our differential equation and the process taking place in
reality are one and the same.

This equation of mathematics and reality goes back a long way, even further than the Pythagoreans.

In the 16th century, it was so self-evident that even when real solutions to equations could only be
found using roots of negative numbers, some time had to pass before the existence of such numbers
was accepted in mathematics — the certainty that they could not exist was simply too strong.

Something similar happened in the 19th century with the mathematical infinities discovered by
Georg Cantor.

The mathematical community had made an (uncertain) peace with infinity by dividing it into actual
and potential infinity and acknowledging existence only to the potentially infinite. The massive
rejection Cantor experienced can only be understood in light of the widespread belief that there is a
close ontological relationship between mathematics and reality, so that Cantor's claim that there is
not just one infinity, but an infinite number of infinities — each of which is infinitely larger than the
previous one — could only be viewed as a sacrilege against reason or even as madness.

In these two examples, the concept of reality dominates over mathematics: if something appears in
mathematics that doesn't fit with the concept of reality, it is initially rejected, even opposed.

Since then, however, this relationship has reversed, as is evident in the following case:

After the death of his friend Michele Besso, Einstein wrote to his family: "For us believing
physicists, the distinction between past, present, and future has only the meaning of an illusion,
albeit a persistent one."

To this, it must be said:

This illusion is not only persistent, but insurmountable — simply because it is not an illusion. The
infinity of the time coordinate does not, as with spatial coordinates, indicate their unlimited
availability. In fact, only the totality of local — causally linked and constantly changing — present
moments actually exists. Past and future remain inaccessible.

Therefore, no consolation for those left behind can be derived from the relativistic fact that the
temporal classification of events depends on the observer's state of motion. What actually belongs
to the respective reality of an observer is determined excl/usively by the causal structure, and from
this follows: the dead person remains dead.

Even if — assuming that the death occurs at a great distance, e.g., in the Andromeda Galaxy — the
time of death can be shifted a few days into the future simply by the observer getting up and
moving away from the Andromeda Galaxy, this shift is completely meaningless:
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Although the friend is still alive "now", he remains excluded from the observer's reality as a "living
person" just as he was previously excluded as a dead person. Therefore, nothing has changed. The
statement that he is not yet dead "now" is empty, since an encounter with the truly living friend — or
the prevention of his death — is in no way made possible by such relativistic shifts.

In general, statements that refer to the temporal classification (past, present, or future) of events to
which no possible causal connection exists are empty and therefore meaningless.

In this case — but only in this case — Einstein's claim is correct.
In this example, mathematics dominates the perception of reality:
According to Einstein, this perception deceives us, and mathematics tells us how things really are.

However, this claim can easily be refuted by experiments: one only needs to try to move along the
time coordinate. Anyone who, after a sufficiently large number of such unsuccessful attempts,
nevertheless remains steadfast in their conviction that reality is four-dimensional in the Einsteinian
sense — that is, "the separation between past, present, and future is only an illusion" — can then
rightly be accused that they are clinging to an illusion.

However, this illusion is extraordinarily powerful: the widespread view that gravity is not a force
because in four-dimensional, curved space-time all bodies move along straight lines (geodesics) —
that is, by definition, on force-free trajectories — is apparently based on the assumption that reality —
our reality — is four-dimensional.

As just established, this is simply wrong — four-dimensional in the Einsteinian sense is only the
structure of the description, not reality itself. (In the reality, there is no coordinate ict.)

What is true, as all three examples show, is that mathematics is necessary for describing reality, and
that mathematical structures (four-dimensional spacetime, configuration space, Hilbert space, etc.)
and concepts (imaginary unit) can arise that cannot be attributed existence "in nature" — and I would
like to add that this is actually self-evident: numbers do not exist in nature either.

If mathematicians in the 16th century had been aware of this, the imaginary unit would not have
given them sleepless nights.

In some cases, the appearance of such structures and concepts helps us better understand reality, but
in most cases, their introduction and use are merely necessary because without them, either no
mathematical representation at all or only a much more complicated one would be possible.

Configuration space is such a case.

However, their appearance only becomes a problem when mathematics and reality are identified or
confused with one another.

In order to clarify the error that occurs in our three and in numerous other examples in a similar
form, it is therefore not necessary to analyze the relationship between mathematics and reality in
more detail.® The simple assumption, sufficiently supported by our examples, suffices:

Mathematics is an indispensable means of describing reality. But it is neither identical with
reality nor is it the actual reality.

Thus, if a mathematical representation takes place in a space other than the three-dimensional
space of our perception, this is no indication that elements of this representation, or even the
entire process represented, are not real.

8 1did this in the book Structure.
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Note:

I encountered Cantor's infinities when I was very young. This encounter was important to me. I, too,
had previously intuitively understood infinity in the sense of "potential" — as the possibility of
"endless counting".

From this naive standpoint, even the fact that the rational numbers are countable was surprising to
me.

But it wasn't until Cantor's wonderfully simple proof that the real numbers between 0 and 1 have no
place even in an infinitely long list of infinitely long numbers — and, of course, even more so
through his fantastical infinite sequence of ever "larger" infinities — that I realized how different
reality and mathematics are.

Unfortunately, many physicists seem to lack this experience — otherwise, the identification of reality
and mathematics, or the confusion of the two, wouldn't be so widespread.

10: Spin and the 720° Rotation

The general belief that spin cannot be understood as a property of an object that exists in the same
way as the objects of our everyday experience is correct.

The claim that the electron cannot exist in this way because it has this property, however, is false.
Isn't this a contradiction?
The answer is no. To explain this, we must return to the metric changes from which reality emerges:

Mass is defined as change in the metric density of the length, which causes a metric flow toward the
compression, whose velocity increases with decreasing distance. A steady state is established (the
flow is constant over time).

Analogously, electric charge is defined as change in the metric density of the angle, which causes a
metric flow orthogonal to the direction of one side of the angle.

Here again sketch (S6): The flow generated by the reduction of the angular density (the increase of
the 30° angle) is orthogonal to r, which means: A is accelerated upwards:

M r A M r A (S6)

Here, too, a stationary state develops: a temporally constant flow arises, the velocity of which
increases with decreasing distance between M and A, if in M an electrical charge is present.

r passes through M; The position of r in the plane containing the angle shown is arbitrary. This
means that the flow rotates around the center point M in this plane.
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Every point on the circle with center point M and radius MA must therefore be assigned the same
tangential velocity. There are always two possibilities for the direction of this velocity: in the
sketch, the metric flow at A can point upwards or downwards.

Since the position of the plane through M and P that contains the angle is also arbitrary, the
following applies:

Every point P on the spherical surface with center point M and radius MA must be assigned the
same tangential velocity in every direction on the tangential plane defined by P.

To put it another way: We have arrived at a rotation in every plane whose magnitude is fixed and for
which there are two possibilities for each specific direction.

This corresponds to the definition of quantum mechanical spin, but with the key difference that
here it does not appear as attribute of an object, but as attribute of the continuum, which is
metrically altered by the presence of an electric charge.

This change then represents the necessary and sufficient prerequisite for the formation of stationary
wave states.

Only these stationary wave states can be considered "objects'’. They contain the rotating flow just
determined, present in every plane through the center — the rotational velocity — not as an attribute,
but as a prerequisite.

While the continuum altered by mass is composed of /ines — in the spherically symmetric case,
straight lines through the center — the continuum altered by charge consists of surfaces — in the
spherically symmetric case, planes through the center.

Why this is so, becomes clear from the definitions: In the case of mass, lengths are changed, i.e.
lines; in the case of charge, angles are changed, i.e. surfaces.

What follows from the fact that spin is not a property of objects, but a property of the continuum?

It means that the argument that the electron cannot be considered a real object because of its spin is
invalid: As property of an object, spin would not be possible, but as a property of the continuum it is
unproblematic, albeit highly abstract: conceiving the continuum as composed of planes to which
certain properties are assigned is just as possible as conceiving it as composed of /ines to which
certain properties are assigned, as in the case of gravity.

Of course this act distances the concept of a continuum from our naive initial conception, but this
distancing is unavoidable anyway: even the assignment of real numbers to points in the continuum
is by no means as self-evident as it seems to us today.

Accordingly, in the continuum altered by charge stationary wave states form, as in our sketch (S3).
So whenever we encounter a state that we perceive as an "electron", we encounter it in one of these
states, and in each case, the rotational speed that we call "spin" also appears.

It is therefore natural that we consider this spin to be a property of the electron — and yet it is wrong.

After we have restored the electron as a "real object" — at least in the form limited by my
interpretation: as a stationary wave state or transition between such states — we still have to answer
the question of why it only returns to the same position after a rotation of 720°.

In order for my metric-dynamic reconstruction of the atomic model to agree with the quantum
mechanical specifications, the unit charge — defined as length — must be equated to the classical
electron radius. (Just as in gravity the length of the mass must be equated to the radius of the black
hole with that same mass to achieve agreement with the GR.)
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In the case of negative charge, the angular density increases, thus the angle measure becomes
smaller, and the circumference of the entire circle measured by it becomes larger.

It turns out that at a distance of the Bohr radius — i.e. on the first electron "orbit" — the angular
density is exactly twice as large as in normal space, so that the circumference of each circle is not
27r, but 47r, and the same applies to all other orbitals.

In the metric-dynamic model, it is therefore self-evident that for the "electron" in the ground state as
well as in excited states, a complete rotation is always 720°.

I have reported, in sufficient detail and clearly enough, which errors and mishaps have prevented
the interpretation of the quantum mechanical measurement process.

But I want to return once again to the central point:

In the double-slit experiment, inferference occurs. The amplitude of the waves causing this
interference is considered the square root of the probability that an electron appears at the
corresponding position.

Based on the calculated and verified result, this is undoubtedly correct.

But it is equally clear that square roots of probabilities cannot interfere: only something that
exists can interfere.

But square roots of probabilities are purely formal quantities that cannot be acknowledged to exist
under any circumstances.

This is so obvious that it is completely incomprehensible why it was ignored. The only sensible
reaction would obviously have been to admit ignorance and begin searching for which truly
existing waves are involved — or, simply put, what is actually oscillating.

This is also the reason why I am bringing this topic up again. It remains an insoluble mystery to me
— from the very beginning and to this day — how it could happen that this clear failure of
interpretation, this fundamental ignorance, could give rise to a series of completely abstruse
concepts that are still considered interpretations today.

While in standard physics there is absolutely no idea what is actually going on, instead of finally
correcting this ignorance it is used as a license for further fantastic speculations. No end of the
nonsense is in sight.

As expected, answering the question of what actually happens in the double-slit experiment
required addressing a large part of the foundations of current physics.

My intention was to demonstrate how fatally — I am tempted to say: with historical necessity — a
completely false view of reality has arisen through a series of false assumptions and the "proofs"
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based upon them. This view has formed the basis of theoretical physics for more than a hundred
years and currently enjoys the status of an unquestionable prerequisite for physical thought.

The result is a state of incredible epistemological disorientation.

I consider it impossible that any meaningful further development of theoretical physics is possible
on this basis.

Heinz Heinzmann

Vienna, 2025
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